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Conventional  Barrier  Materials 
•All  present  barrier  materials  will  fail  over  time 
•Better  barrier  materials  =>  to  higher  costs 


Traditional  Barrier  Material 


Reactive/Barrier  Materials 

•Neutralization  products  at  the  surface  act  as  a 
prophylactic 

CWA 


Middle  Reactive 

Fabric  Interior  Reactive 
v  \  \  ^  Coating 


•Only  neutralized  products  permeate  through  the 
reactive  barrier  component 

•Shelter  materials  can  be  used  to  make  less 
expensive  barrier  materials  augmented  with  a 
reactive  coating 


Exterior  Reactive  Products 

Coating 


Link  to  Back-ups 


•Reactive  system  chemically  active  to  the  target  C/BWA 


•Reactive  system  compatible  with  proposed  polymer  system  w\o 
significant  loss  of  chemical  reactivity 

•Products  considerably  less  toxic  than  CWA  target^ 

•Favorable  stoichiometry  of  reactive  system  vs  CWA  target 

•Permeation  kinetics  must  be  slower  than  reaction  kinetics 

•Ideally  catalytic  or  capable  to  regenerate 


•  cell  toxicity 

•  membrane  disruption 

•  oxidation 


oxidation 

hydrolysis  ^ 
nucleophilic  attack 


'Neutralize^  *  hydrolysis 
G-agents  /  *  nucleophilic  attack 


•oxidation  (Neutralize 
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•  hydrolysis 


Neutralizes 
G-agents 


Neutralizes 
Bugs 
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HD 


Unknown 


Chloramides 


CWA  decontaminant 

Antibiotic 
•nonspecific 
•acts  on  contact 
•broad-spectrum 


Benign 


%  Reduction  of  E.  coli 


Chloramides:  Fast  Acting  Biocides 
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After  two  minutes  exposure 


AEROSOL  CHALLENGE  TEST 
BG  Spores,  10  min  flow 
525-675K  Spores,  1  hr  Incubation 
Plate  Back  Surfaces  and  Count 


RESULTS 


Penetration 

Front 

Back 

SAMPLE 

(%) 

(counts) 

(counts) 

Shell/Espun 

3.0 

36,000 

1,150 

Shell/Espun/Chloramine 

2.7 

29,000 

720 

Shell/Coated/Chloramine 

9.6 

1,610 

0 

ChkxaKimdes: 

cal 

l: 

Emi 

rnmnent 

Grafting/Activating  Reactive  Sites  to 

Cellulose  Fibers 


Untreated 

Fiber 


Treated 

Fiber 


°  °  00  °  °  °o0  _ 

O  O  [M3 

8°  oOo_°C  f  o= 

o  _  _  o  o 


Q-O^O-Q 


o 


o  ° 


O  I 


Chlorine 

Bleach 

Wash 


Chlorine 
Molecule 
Anchored 
to  the  Fiber 


Oxidation  of  Chemical  Agent  Simulants  by 
Chlorinated  BA-1  Fabric 


•Fabric-  600  threat  count,  100%  cotton  sateen 
Manufacturer:  Hotel  Fine  Linens 


•Silicone  Coating-  Ultra  Guard  5500®,  single  component  silicone 
elastomer 

Manufacturer:  General  Coatings,  Inc. 


•Fluorinated  Silicone  Coating-  Dow  Coming®  94-003,  single 
component  fluorinated  silicone  elastomer 
Manufacturer:  Dow  Coming 

•Experimental  chloramine  monomers:  DC,  MC,  BA-1,  poly-TTDD 
Synthesized  by:  Auburn  University 


•Reactive  System  =  Silicone  coating  with  Chloramine  (10%  wt/wt) 
coated  onto  chloramine  treated  600  count  cotton  fabric 


M-28Linervs  Silicone  Coated  Fabric:  CEES 


20c^  m?  Challenge 


Peak  Area 


M-28  Liner  vs  FI  Silicone  Coated  Fabric:  GEES 
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M-28  Liner  vs  Cl  Foly  11 1>D  Silane  Fabric  W 
Cl  EA-lNano-Slioone  CooAiiig:  CEES 
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M-38Linervs  BA- 1  Fabric  Coated  w/  DC-SliaxieCoatiiig:  CEES 

20 gf  m?  Challenge 


Peak  Area 
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Liner  Materials  Challenged  with  CEES 
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Reactive/Barrier  Materials 

•The  defined  Criteria  For  Success  were  met  for  each 
target  CWA,  therefore  the  reactive  barrier  system 
will  outperform  conventional  barrier  materials 

•Shelter  materials  can  now  be  made  using  less 
expensive  barrier  materials  augmented  with  reactive 
coatings  to  provide  increased  protection 

•Potential  for  expedient  field-applied  system  to  non- 
CB  hardened  structures 


Middle  Reactive  Fabric 


CWA 


Interior  Reactive 


Coating 


Shelter  Interior 


Exterior  Reactive  Neutralized  Breakdown 

Coating  Products 


Simulant/CWA  Comparison 
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